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CHAPTER I
INTRODUCTION
1.1 Foreign Aid Defined
Foreign economic aid, of foreign aid, is defined to be
the financial resource flow from the official agencies of the
developed countries to the less-developed countries and
multi-lateral institutions. These flows should meet the
following tests:l
i. they are administered with the stated purpose
to promote economic development and welfare of
less-developed countries as their main objective;
ii. their financial terms and conditions are intended
to be concessional in character.
This broad definition of foreign aid excludes all
military aid, which is often considered 100% grant. It also
must be noted that a considerable amount of aid is admini-
stered in terms of expertise.
Foreign aid has provided the essential external resources
to many less-developed countries which are plagued by a
shortage of capital or expertise in their development efforts.
Foreign aid has financed about :0% of the investments in the
d . . 2 11 . . 1 di feveloplng countrles; sma as It may seem, a marglna l-
ference of 10% in the investment level carr mean the difference
between staying comfortably ahead of the population growth,
or barely keeping pace.
1 .Pearson, Lester B., Partners lTIDevelopment, A Report of the
COMnission on Iternational Development, New York, Praeger
Pub. Co., 1969, pp. 147-148.
2pearson, Ibid.
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1.2 Grant-Value and Grant-Ratio
As stated above, foreign aid is intended to be concessional
in character, therefore, a donor country's financial assistance
does contain to some degree a pure gift, or a grant. Financial
assistance without stipulation for repayment of any kind is
3considered a 100% grant. The present value of any repayment of
financial assistance is then considered to be the 'Loan-Portion'
amount of the original transaction, and the difference between ori-
ginal transaction amount and it's 'Loan-Portion' is the 'Grant-
Value' , a gift to the recipient country. The 'Grant-Ratio' is then
defined as the ratio of 'Grant-Value' to the original transaction
amount.
The evaluation of grant-value of foreign aid has been the
subject of much research, and a comprehensive mathematical model
exists to determine the grant-values included in foreign aid
transactions. However, this model can only be of as much value to
the analyst as the accuracy of input data, and some factors in-
volved in foreign aid transactions just cannot be measured or
captured with precision. And since one can use the grant-ratio as a
'Good-Will' indicator lending itself to impartial comparisons
between donor countries, it becomes important to obtain accurate
quantitative input factors.
In this research, the above model is used to assess the
foreign aid commitments of the people's Republic of China. The
subject donor was chosen because until recently not much was
publicised about the people's Republic.
3Horvath ,
Policy" ,
Janos, "On the Evaluation of International Grants
Public Finance, No.2, 1971, p. 381._----_.
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China, In her agreements concerning economic-technical
co-operation (as she describes her foreign aid program) ,
specifies that her credits are without political ramifications
(and therefore not without progaganda value). Of course, these
assertions are superficial in view of the fact that her aid
terminated when recipient nation's regimes changed and/or anti-
Chinese steps took place. However, ceasing economic aid for
political reasons is not uncommon in capitalistic nations either
(i.e.: US and Turkish relations are strained since to Turkish-
Greek conflict In Cyprus, having caused at least a temporary
halt of US aid to Turkey). So, this should not detract from the
merits of Chinese foreign aid: between 1956 and 1971, her aid
commitments amounted to more than $2 billion, 89% of which was
given without interest repayments, 8% of which were outright
gifts and the remainder bore an interest rate of 2 to 2.5% per
annum.4 This is far more favorable than similar conditions of
capitalistic and East Bloc nations. And, since the beginning
of 1964 (after the politico-ideological break with the USSR),
Chinese foreign aid is given without interest payment clauses,
thus demonstrating efforts to excel competing efforts by the
USSR (and therefore, gaining alliances ...).
1.3 Purpose
The purpose of this thesis is to show the existing quanti-
tative tool (model) measuring the true grant-value of foreign
aid, expand that model somewhat to arrive at least at resonably
4Bartke, Wolfgang, Die Wirtschaftshilfe der Volksrepublik China,
Institut ftirAsienkunde, No. 44, Hamburg, 1971, p. 10.
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accurate input factors which are otherwise difficult to
evaluate, and to document China's foreign aid program on a
recipient by recipient basis, both in terms of its nature
and its estimated grant-components.
1.4 Procedure and Scope
In order to accomplish the objectives stated above, the
following procedure is being followed in this research:
Chapter II shows the existing grant-model and develops
a method to arrive at quantitative measurements of those
grant-factors that are difficult to assess. This entire model
has been programmed on a digital computer for ease of compu-
tation. The source listing of this FORTRAN IV program is
shown in appendix C, while the program's ouput reports are
compiled as appendix D.
Chapter III introduces, analyzes, evaluates and summarizes
information contained in appendix B, which shows the nature
and scope of China's foreign aid commitments for the years
1956 to 1974, on a country by country basis. Included is the
measurement of China's grant-ratios as they apply to indivi-
dual foreign aid transactions.
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CHAPTER - II
THE GRANT MODEL
2.1 The Discrete Model
2.1.1 Introduction
When measuring the grant-value of any foreign aid program
one obtains an indication to the magnitude of 'generosity' on
the part of the donor. However, since donors' economic power
can vastly differ from one to another and therefore different
donors can afford different magnitudes of grants, it is helpful
in comparing the generosity among donors by:
a. measuring the grant-value in terms of the donor's GNP ,
b. establishing a grant-ratio showing the pure grant in
relation to total aid committed.
Both measures should be taken in evaluating the degree of
generosity of a donor. Either way, it is important to determine
the grant-value in any foreign aid transaction. A simple
mathematical model determining a grant-value is:
G = A - L (1)
where
G = grant-value in monetary units
A total aid committed in monetary units
L = the present value of the repayment portion to the
donor of above commitment, or load portion
and the appropriate furmula for a grant-ratio (g) then is:
g = G/A = (A-L)/A (2)
Above formulae are simplistic since they ignore the time
value of money lent to borrowers. Therefore, Pincus-Ohlin5
Sahlin, GBran, Foreign Aid policies Reconsidered, Paris, OECD,
1966, p. 101-104.
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proposed discounting the stream of repayments due by a chosen
comparative discount rate and deducting the sum of discounted
payments from the face value of the loan L and by also allowing
for moratorium years and actual interest rates charged. We can
classify above considerations as concessionary factors pertai-
n1ng to financial conditions on the loan L. However, there are
also trade factors affecting the loan portion of foreign aid,
as well as the resultant grant ratios. Three primary trade
factors are identified as:
i. aid-tying
repayment-currency
surplus commodities
11.
111.
Aid-tying occurs when a recipient country has to purchase
goods or sevices from the donor country when the same goods or
services are available on the world market at lower prices. It
also occurs when portions of the assistance are restricted to
specific uses.
Repayment of loans may be made partly or fully in local
currencies, which may be 'soft' or 'hard', depending on the
world demand for such currencies, or for which there may exist
an official exchange rate concurrent to a shadow (black market)
exchange rate.
Surplus commodity aid is given in kind by a donor to the
recipient, and such commodities may be delivered at a price diff-
erent from the world price, therefore again implicitely affecting
the loan portion of foreign aid offered.
- 7 -
Foregoing considerations have been well documented6
therefore no efforts are made to demonstrate their validity,
nor is an effort made to develop the entire mathematical model.7
It is simply stated, without proof.
= discounted present value of the interest
payments during grace years (moratorium)
2.1.2 Concessionary Credit Factors
Let V = total discounted present value of loan L
= discounted present value of the inherent and
principal payments during non-grace years
M = the moratorium in years
T = the maturity period, in years
= interest rate charged during moratorium,
dec. frac.
in
_ interest rate charged during non-grace years,
q = comparative rate of discount (opportunity cost),in decimal fraction.
Then: (3)
where:
and:
VM = (IM/q) L (l-e-qM)
VT = [(IT/q)Le-qM] + [l-(IT/q)]
(4)
[e-qM-e-qT] / [q(T-M)]
(5)
g = (A-V)/A (6)
The loan portion in equation (2) needs to be replaced by
it's discounted present value, therefore:
6Horvath, Janos, "On the Evaluation of International Grants
Policy u, Public Finance, No.2, 1971, pp. 381-386.
7Horvath, JanoS, and Donald P. Minassian, "The Proportion of
True Grant in .Jf'oreignAid: A Mathematical Formulation",
In'te:.-r:ationalstudies Association, Comparative Interdiscipli-
nary Studies Section, Working Paper No.5, February 1974.
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The foregoing formulation assumes that:
1. interest compounding is continous,
11. the donor could have chosen a domestic investment
at an opportunity rate of return q,
111. only interest is being payed during grace years,
and both interest and principal payments are made
during non-grace years,
iv. the entired aid A is disbursed at one time, and
not over a period of time.
2.1.3 Trade Factors
Again, without proof, following mathematical models are
presented.
2.1.31 Aid-Tying
Let k prportion of aid tied
t reduction 1n purchasing power
Pd donor's price index for goods and services
Pw world price index for goods and services
then:
t (Pd - Pw) / Pw (7 )
and (6) is restated as:
g = (A - V - kAt) / A (8 )
Establishing price indices for goods and services requires
a case by case study, which for the world price index is all but
infeasible. A good substitute for Pd would be to use the consu-
mer price index, and to estimate Pw one should use Gahwiler's8
approach of averaging price indices from major competitors on
the worl market, namely, for Chinese foreign aid, the U.S.,
United Kingdom, France, Germany, Italy, Canada and Japan.
8Gahwiler, Carl J'I "The Grant Component in the United States
Economic Aid to Less-developed Countries", a MSc. Thesis,
Butler University, April 1971, p. 137.
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2.1.32 Repayment Currency:
Let V*:=: new discounted present value of loan L with
local currency payments incorporated
p that fraction of L to be repaid in local currency
Ef :=:official exchange rate
ES shadow exchange rate
r ratio of official exchange rate to the shadow
exchange rate, in decimal fraction, or
then
V* :=: (l-p+rp)V ( 9 )
and (8) is restated as
g :=: (A-V*-kAt)/A (10)
On a one by one donor-recipient basis, both exchange rates
could be determined after sufficient research. It must be noted
however, that exchange rates vary over the period of repayments,
also that shadow exchange rates are inheritantlry difficult to
pin-point. - The model also assumes that each interest and princi-
pal payments are made in local currency in the ratio of (p).
2.1.33 Surplus Commodities:
Let Al :=:non-surplus part of the aid
A2 surplus commodi ty part of the aid
f = decimal fraction standing for the share of
susplus goods in the aid
D world ma rket; price for the surplus commodi ty,
per unit
K donor's charged price for the surplus commodity,
per unit
v :=:deflator
- 10 -
'Then v (D-K) / K
and Al (l-f)A
A2 fA
and (10) is restated as:
g = (A-V*-kAl t-vA2) / A
(11 )
(12 )
(13)
(14 )
Again, it is difficult to determine the world market price
for surplus goods and services, and Gahwiler's approach would
be difficult to apply, since much research is necessary when
tracking specific commodity prices for certain major competitors
in the world market.
2.1.4 Summarizing the Formula
Equation (14) provides the comprehensive grant model of
foreign aid. For computational ease, it can be broken into its
components, yielding ultimately:
g
or
g =
where:
g
gl
g2
g3
g4
gs
[(A-L)/A] + [(L-V)/A] + [p(l-r)V/A] - kt - [f(v-kt)] (15)
+ (16 )+
comprehensive grant ratio
contribution of "outright gift" portion
contribution of concessionary financial conditions
contribution of "repayment currency"
adverse effect of "aid tying"
adverse effect of "surplus commodity" sales.
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As already has been stated, many variables incorporated
1n the above formulas are difficult to evaluate due to the
enormous amount research required. However, the analyst is
not left without a good substitute tool of measuring those
variables. That substitute tool 1S commonly referred to as
"Monte Carlo" simulation, owing its name to the randomness
of numbers occurring at the roulette-wheel, and used in many
instances where the exact determination of values (events)
is infeasible.
2.2 Estimating Grant-Factors - A Simulation Model
2.2.1 Introduction
The following tool 1S used widely in financial long-range
planning,9 in simulating 'arrivals in queuing theory' prob-
lems,lO in simulating failure rates in certain experiments
(i.e.: machinery under stress), or anywhere else when an
enormous amount of computations are necessary due to an uncertain
environment. Monte Carlo simulation has been known for a long
time, but is used extensively only since the advent of computers,
having the capacity to process a large amount of computations
in a short amount of time. Monte Carlo simulation enables the
analyst to estimate data difficult to assess by other methods
and is used in this paper to arrive at reasonably good substi-
tute values for above grant-factors.
9 Hertz, David B., "Risk Analysis in Capital Investment",
Harvard Business Review, Jan.-Feb. 1964, pp. 95-106.
10sasieni, Yaspan and Friedman, Operations Research: Methods
and Problems, John Wiler & Sons, Inc., New York, 1959, p. 146.
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2.2.2. Discrete and Probable Valu~s
To illustrate the proposed t~chnique, let us take a vari-
able in the grant-model, such as D, the world market price for
surplus commodities in formula (11) stated earlier. Let that
surplus conunodity be rice, evaluated in dollars per bushel.
To say that D = $3.50 is to state a discrete and exact value
for the price of rice. Or graphically:
D
--'-~.--.--'-~r-~--r--.---$
012 345 6 7
However, when examining the realities of the free world
market price for rice, the analyst might find that France is
willing to sell that commodity at $4.50 and the US will sell
it at $3.00. Further, other countries might be willing to
offer price breaks, or only a Li.rrited amount of rice is avail-
able from one seller. Therefore, to state that the world market
price for rice is $3.50 is an inaccurate assumption, rather
one should state that the price is located anywhere between
$3.00 and $4.50, or, in graphical form:
D
012 3 456 7
Above range of values for D seems to make matters worse,
since there is no room in our grant model for such a range.
But, one can compute a grant ratio ga for the minimum price
D3.00 and gb for the maximum price D4.50·
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Therefore, if D can fluctuate between $3.00 and $4.50 then the
grant ratio g can only fluctuate between ga and gb. In addition,
if the analyst can assume an equal opportunity (chance) to purch-
ase rice for any price D' such that
3.00 b D' ~ 4.50
then the expected purchase price D* would be
3.00 - 4.50
D* = = 3.75
2
with a resultant expected grant ratio g* as
g*
2
given a linear relationship between D and g. In other words,
the analyst assumes a probable world price of D* = $3.75 with
a resultant probable grant ratio gk, keeping in mind a minimum
D3.00 resulting in a maximum ga' and a maximum D4.50 resulting
in a minimum gb and given that the transaction price k for rice
between donor and recipient would have been realized as K ) D'.
2.2.3 Density Functions
In fact, the analyst can be mDre realistic. From experience,
it could be assumed that it is more likely to purchase rice from
the US at $3.00 per bushel than it would be to purchase rice from
France at $4.50 per bushel, thereby biasing the expected grant-
ratio g* mGre towards g .a
w-$
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In the ideal case, the analyst could establish such weighting
factors (probabilities) for every possible price within a range
and thus construct, in effect, a probability density function
for the established price range. Or, graphically:
o 3
All weights are relative to one another and therefore must
sum to 1, or: max
L::m~n w == 1n
(n == min" ,max)
Using a continuous or almost continuous density function is
not practical because of the large number of weights to be
established for each variable's range. Without losing too much
precision, it is sufficient if the analyst can choose anyone
from a certain number of different and simplified density
functions and apply the selected function to the range, letting
a computer do the computations. Table A in appendix A shows
twelve constructed probability density functions, anyone of
which could be applied to any variable defined in the grant
rnodeL, Each function is divided into ten classes of different
probabilities or weights. Table A also shows the cumulative
weights for ease of computation. Chart A in appendix A is merely
a graphical representation of table A.
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2.2.4 Simulating the Grant Model
Every variable identified in the grant model now can be de-
fined to be within a certain range of values, and for every range
the analyst can apply a density function. It is also assumed that
all input factors defined in the grant model are independent from
each other. To illustrate the simulation process, the following
steps are defined:
1. A variable is selected, i.e. D, the world price index for
a commodity.
2. A range of values for that price is established, l.e.
Dmin = $3.00 and Dmax = $4.50.
3. The above range is divided into ten equally spaced
classes of width (4.50 - 3.00)/10 .15, as follows:
class 1 3.00 3.15
2 3.15 3.30
3 3.30 3.45
4 3.45 3.60
5 3.60 3.75
6 3.75 3.90
7 3.90 4.05
8 4.05 4.20
9 4.20 4.35
10 4.35 4.50
4. A probability density function is selected from graph A,
i.e. function 1 which heavily favors a price of $3.00
over a price of $4.50.
5. A random number is selected from a uniform distribution
in the interval (0,1), i.e .. 284.
6. Using that random number (.284), consult the cumulative
function in table A for the next higher value for the
selected function, thus finding class 2.
7. Again, select a random number, i.e .. 125.
8. Multiply the width computed in step 3 (.15) by that
random number (.125) and add the result to the lower
boundary of class 2 (found in step 6 and defined in
step 3), finding a value for D as
D = 3.15 + (.15 x .125) = 3.16875
- 16 -
9. Repeat steps 1 through 8 for each other variable
defined in the grant model, each time arriving at
a discrete value for each.
10. Solve the grant model for the grant-ratio g, using
the above derived input values, i.e. g = .756.
The above steps 1 through 10 are repeated a large number
of times, each time computing a new and different grant-ratio
g. Then, statistical inferences can be drawn from the collec-
tion of grant-ratios, most notably the mean or expected grant-
ratio g* and its variance. It can be determined whether the
distribution of the ratio is statistically 'normal', and if
so, confidence limits can be established for the expected
grant-ratio.
Certainly, the analyst will be more confident knowing
that a particular grant-ratio must fall within a reasonable
range and knowing the expected grant-ratio, rather than com-
puting a discrete grant-ratio whose variability is completely
unknown. Following section illustrates this point with the
construction of a comparative test case.
gredient incorporated within a foreign aid commitment,
except that such grant ingredient also results in a minimum
and a maximum, along with a probabilistic distribution.
, I
- 17 -
2.2.5 Comparative Test Case
To recapitulate, the aforegoing sections have shown the
discrete grant model evaluating the grant ingredient as part
of a foreign aid program, and also have developed a method
to improve upon that model through a simulation process. The
simulation model is characterized by its ability to break
down each input variable of the discrete model l"nto a range
of values limited by a minimum and a maximum, along with a
weighting function applied to each range. Like for the dis-
crete model, the simulation model's output is the grant in-
To demonstrate the additional information derived by
Using the simulation model instead of its~ discrete com-
panion, following actual aid commitment is used as a compa-
rative test case.
In 1974, China committed $37Mill to Mauritania as part
of her foreign aid program. The commitment's nature, finan-
cial and trade stipulations are not further specified by
either China or Mauritania.
In his recently published book, Horvathll included this
particular aid commitment as part of a comprehensive list
of China's aid commitments to underdeveloped nations. Further,
following assumptions were stated:
11Horvath, Janos, Chinese Technology Transfer to the Third
World: A Grants Economic Analysis, New York, Praeger Pub. Co.,
1976, p. 43.
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1. the entire loan is repayable,
2. repayment is to be made over 30 years,
3. there is an initial moratorium of 10 years,
4. the loan is to be repayed without interest charges,
5. China's opportunity rate of return (o.r.o.r.) on
an alternate (domestic) investment would be 10%,
6. the entire commitment is tyed to specific goods and/or
services delivered by China,
7. the effect of such aid tying reduces the grant-ratio
by 10 percentage points,
8. the entire commitment is to be repayed in Mauritania's
own currency,
9. the ratio of official exchange rate over the shadow
exchange rate is .85, resulting in an increase to the
grant-ratio by 2.39 percentage points,
10. since China is herself a developing nation, no aid
is commiited In the form of surplus commodi ties.
The above assumptions are in line with China's general com-
mitment stipulations for that time. Using above assumptions
as input to the discrete grant-model, Horvath can show a
grant-ratio of 76.49%, meaning that exactly $28,301,300 of
the original $37,000,000 commitment are a pure Chinese gift
to Mauritania.
The author does not question the reasonability of above
assumptions. However, they could be further examined. For
instance, assuming an o.r.o.r. of 10% can not reflect that
such a rate fluctuates over time depending upon China's
general economic state, and further depends upon the speci-
fic alternate investment that China could consider. The effect
of using 10% o.r.o.r. in the discrete grant-model is a
statement of fact with a definite impact upon the grant-ratio,
- 19 -
and, if possible, this assumption should be relaxed somewhat.
The author has considered similar reasoning to this as
well as all other assumptions listed above and modified them
in the following manner:
1. any portion of the original commitment is repayable
with a repayable minimum of $0 and a repayable maxi~
mum of $37Mill, further assuming that the loan por-
tion range is weighted following a "normal" dis-
tribution (weighting function no. 7 in chart A was
selected) ,
2. any repayment selected above is to be made within a
minimum of 10 years and a maximum of 30 years, heavily
favoring the likelihood of 30 over 10 years (function
no. 9),
3. initial moratorium of any repayment falls within 0 and
10 years duration, again favoring 10 years over none
at all (function no. 9),
4. any loan portion carries no interest charge,
5. China's o.r.o.r. falls within 7% and 13%, following
a "normal" likelihood distribution (function no. 7),
6. any portion of the loan commitment is tied, i.e.
minimum is 0% and maximum is 100%, following a
"normal" distribution (function no. 7),
7. the price index ratio of the tied aid portion falls
within 0% and 10%, heavily favoring 10% (function
no. 9),
8. any portion of any repayment is repayable in local
currency, following a "normal" distribution (fun-
ction no. 7),
9. the ratio of official exchange rate over shadow
exchange rate has,a minimum ~f .~ an? a maximum of 1.0
with a "normal" llkelihood dlstrlbutlon (function
no. 7),
10. again, it is assumed t~a~ no aid is committed in the
form of surplus commodltles.
Clearly, it is impractical (although possible) to input these
assumptions to the discrete grant-model in order to compute
the grant-ratio. Instead, the computerized simulation model
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(see program list, appendix C) accepted above assumptions
and solved the model for the grant-ratio. The resulting output
is found in appendix D, Mauritania, aid program no. 4, page 161.
Following interpretations are in order:
a. the left side of the computer output is a brief restate-
ment of above assumptions; each line 1S named, with the
minimum and maximum assumed values, and each with the
chosen weighting function,
b. the right side of the computer output is a graphical
representation of the range and actual probability
distribution (symbol '*') of the computed grant-ratios,
along with its superimposed 'normal' probability distri-
bution (symbol': '). This graph shows the percent
frequency of occurrances for incremental grant-ratio
values,
c. the lower left corner of the output document shows a
summary of the simulation process, namely the results
of the solved grant model.
Using this further refined set of assumptions (and within 95%
confidence limits) the computed grant-ratio now lies between
73.7% and 96% of China's con~itment to Mauritania, meaning
that between $27,255,000 and $35,502,000 of the original
$37,000,000 are a pure gift to the recipient. The expected
(mean) grant-ratio is 84.8% with an expected (mean) grant-
value of $31,379,000. The standard deviation of the computed
grant-ratio is 5.686 percentage points. The graphical repre-
sentation shows that the grant-ratio is approximately nor-
- 21 -
mally distributed.
Consequently, it can be stated with 95% confidence that
the grant-value will not be less than $27,255,000 and will not
be more than $35,502,000 and is most expected to be $31,379,000.
It is an incidental observation that the grant-value resulting
from the use of the discrete model ($28,301,300) falls within
the above confidence limits, as is to be expected due to the
similarity of both sets of assumptions.
The above conclusions can be considered an improvement
upon the discrete model in as muc~ as the analyst is now able
to make more refined assumptions on the inputs to the grant
model, has the tool to process those assumptions, and therefore---- -- ------- -----
can determine the degree of accuracy of the output grant-ratio
or grant-value incorporated in any foreign aid commitment.
- 22 -
CHAPTER - III
CHINA'S FOREIGN AID PROGRAM: 1956 - 1974
3.1 Introduction
In the tables following as appendix B, China's foreign aid
commitments are documented on a recipient by recipient basis.
For each recipient, individual aid commitments are identified ,
along with known financial and trade stipulations, and also
the expected grant-ratios as well as its 95% confidence limits.
For unknown financial and trade stipulations reasonable
assumptions have been made; for a complete computer output
showing assumptions, results and a graph juxtaposing computed
grant-ratio distribution with a normal distribution, please
consult appendix D. The computed grant-ratio is shown as
symbol '*', the normal distribution is represented as '.'
Also, for each recipient is shown a list of aid projects
demonstrating the scope of China's economic assistance in the
development efforts of the Third world. Source of data shown
in appendix B originated from Bartke, 12 Fogarty,13 and
others.14-17
12Bartke, Wolfgang, Dle Wirtschaftshilfe der_Volksrepublik China,
Institut ftirAsienkunde, No. 44, Hamburg, 1971, pp. 72-276.
13Fogarty, Carol H., "China's Economic ~elatio~s with the Third
World," in U.S. Congress Joint Economlc Commlttee, China: A
Reassessment of the Economy, Washington, DC, 1975, pp. 730-737.
14Ch" Africa, Feb. 1972..i.n a In
15Ch" Notes, No. 426, Sept.
1971-
lna
16A " 194, Sept.
1971-
Slan Notes, No.
17 NO. 196, oct. 1971-
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3.2 Summary and Observations
As can be seen from examining the following tables in
appendix B, the broad spectrum of Chinese aid is remarkable.
Industrial projects, the largest part of aid disbursed, are
primarily in the light industry range (with one exception:
the heavy machinery plant in Pakistan) They comprise largely
textile plants, others are paper mills, shoe and leather
processing plants and sugar refineries. Other important
project groups are building and street constructions, the
TanZam railroad (which alone accounted for more than 10% of
the entire aid committed till 1974), irrigation and hydro-
electric installations, agricultural assistance and medical
help.
Most Chinese aid projects are labor-intensive, constructed
at low costs, and usually minimal skills are required for their
operation and maintenance. When local manpower proved insuf-
ficient, China readily imported their own workforce to finish
a project, i.e. at the peak of the TanZam railroad construc-
18
tion 16,000 Chinese workers were employed. Another feature
of Chinese aid is that imported personel are paid according
to local standards, increasing the grant component given.
19
Further, China has provided the equivalent of about $1 billion
. 20 h
of aid in the form of technical servlces, w en local
ability was inadequate.
GenerouS repayment terms and rapid delivery of Chinese
aid combine to make it an attractive form of assistance.
18Fogarty, p. 733.
19Bartke, p. 28.
20Fogarty, p. 734.
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Since 1964, no interest is charged on financial aid, probably
reflecting the Marxist doctrine condemming interest charges
on money lent to borrowers. Also, since 1970, the maturity
and moratorium for repayments have been increased subs tan-
tially. In addition, repayment usually is accepted in local
goods, thereby providing a market for the assisted countries
which otherwise might be difficult to estblish or penetrate.
Chinese aid is particularily impressive in terms of its
grant component, which, to date, rose to a mean value of
80% of total aid committed, and is likely to rise in the
future. This, plus the level of aid committed (more than
$3.6 billion) certainly attest to Chi~ese generosity.
Following Table B summarizes China's aid commitments
and grant components over the years 1956 to 1974. As can be
seen, commitments centered around $6C million anually between
1956 and 1963, rose to around $280 million for 1964 and 1965,
then, probably due to internal turmoil caused by the cultural
revolution, dipped to $50 million an~ally during the late
sixties. The end of that revolution and the rewakening of
China's interest in foreign policy was signaled by a jump to
$766 million in 1970, and another $500 million anually for
1971, 1972 and 1973, followed by $172 million in 1974. This
drop should not suggest a change in China's aid policy, but
h 1 k f t.unir.j . 11 . f ri 21rat er a ac 0 oppor unltles, especla y ln A lca. - For
the period 1956 to 1969, the grant ratios varied between
56% and 93%, centering around 73%, and since 1970, that
ratio remained rather stable at 83%. 'That combines for an
21Fogarty, p. 731.
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overall grant ratio of around 80% of total aid committed.
Note that these figures are the resultant means of the
simulation process mentioned in chapter IIi the overall
standard deviation for the grant-ratio is 4.8 percentage
points.
Table C summarizes China's commitments and grant compo-
nents on a country by country basis, and also contrasts aid
for the years 1956-1969 with the period 1970-1974.
Pakistan received the largest amount of aid ($405 "11)ml . ,
followed by Tanzania, Indonesia, Zambia, Somalia, etc.,
whereas Tanzania received the largest amount of grants
($340 million), followed closely by Pakistan ($327 million) .
Grant-ratios vary from 52.7% (Indonesia) to 92.5% (Cambodia)
for the sums of aid committed between 1956 and 1974. Fur·ther-
more Chinese commitments doubled from the $1.2 billion for the
14 years 1956 to 1969 to the 2.4 billion for the 5 years
1970 to 1974; and the grants themselves followed suit with
a jump from $908 million to $2.1 billion, with a grant ratio
rise from 73.2% to 82.6% for the same time periods!
When analyzing Chinese foreign aid by major geographical
area, Africa received 52% of all commitments, followed by Asia
with 33%, the Near East with 10%, Latin America with 4%, and
Europe with the remaining 1%. In terms of grant-ratios, China
showed herself most generous in Europe and Latin America, both
with 85% ratios, followed by Africa (83%), the Near East and
Asia (74% each).
While the above level of foreign aid commitments does
not establish China as a world leader, so does she still rank
- 26 -
among the top 10 donor countries.
As previously stated, a donor's generosity should be
measured both in terms of grant-ratios and in terms of grant-
values as a percent of a donor's GNP. The establishing of
grant-values as percent of GNP for selected countries over
a period of time is beyond the scope of this paper, however,
a fair substitute measurement can be found in following
table D, showing net assistance flows from D.A.C. (Develop-
ment Assistance Co~nittee) members to less-developed countries
for the year 1973, with the USSR and China figures inserted
in their proper ranking position. China's fourteenth rank
may not seem overly impressive, but it should be recalled that
China herself is still a developing nation. Even at that,
China still almost doubles the USSR percent of GNP (.3% and
.16% respectivley). (To be fair to Portugal, the 1973 figure
of -1.86% is not representative as a measure of Portugese
generosity, in 1971 that figure was 1.68% of GNP, and in 1972
it amounted to 2.27% ... ).
In terms of grant ratios however, China is second only
to Australia, all of whose aid commitments are in form of
gifts. Quite naturally, one wonders about her motivation
to show such generosity. Again, Horvath22 proposes several
viwpoints:
1. Political Motivations:
a. To expand and consolidate her influence on the
level of domestic affairs within the recipient
countries where far-reaching economic, social and
political developments are expected.
22Horvath, Janos, Chinese Technology Transfer to the Third
World: A Grants Economlc Analysis, New York, Praeger Pub. Co.,
1976, pp. 1-2.
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b. In the realm of international relations, to
diminish American and soviet presence and enhance
Chinese influence.
c. In the domain of international status, China
defines herslef as part of the Third World, and
aid is displayed as evidence of solidarity.
Foreign aid thus serves the cherished expansionary
ambitions of the Chinese leadership, without the
necessity of open conflict with her major competitors.
2. Economic Motivation:
a. To increase the grantee's net worth,23
b. to provide a natural trade marketplace, ultimately
facilitating the interchange of goods and services
between China and the recipients, which would
improve both' economic position and provide China
with a more ready source of supply of certain
needed raw-materials, like copper (TanZam RR ... ).
3. social considerations:
a. Increase the recipient's health level and standards,
expressed in increased longevity and decreased
suffering from illnesses, as well as higher birth
rates with less infant mortality.
b. Increased education and welfare, which should
naturally be followed by a more stable socio-economic
system, and the strengthening of cultural awareness.
23Horvath, Ibid, p. 38.
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Of course, all three factors apply in furnishing
foreign aid. The social impacts will strengthen both economic
and polital ties China is pursuing in her quest to increase
her international position. At that, there is hardly any-
thing unusual in the above enunciated motivations, were it
not for the fact that China is herself a developing nation ...
In all, one can assume that China has great interest in
establishing relations of long duration. Further, although
a cause-and-effect relationship can not be proven, Chinese
aid recipients do show a propensity towards economic systems
favoring activity in the public sector aver activity In the
private sector, and also shoW a shift to a considerable
extend toward centralized state administration of their
national economic system.24
However, this writer concurs with the finding of earlier
analysts, namely, that in no instance has the Chinese aid led
. 25
to communism in the recipient countrles.
24Horvath, Ibid, p. 81.
25Horvath, ~, p. 85.
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Appendi_x A
Tables anj Charts
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Commitments Grant-Values Grant-Ratios
Country 56-69 70-74 Total 56-69 70-74 Total 56-69 70-74 Total
Algeria 59.9 40.0 99.9 38.1 33.9 72.0 63.6 84.7 72.1Burundi 20.0 20.0 17.0 17.0 85.0 85.0Cameroon 71. 0 71. 0 60.1 60.1 84.6 84.6Central Afr. Rep. 4.1 4.1 3.0 3.0 73.6 73.6Chad 50.0 50.0 42.4 42.4 84.8 84.8Congo-Brazzaville 38.4 38.4 32.5 32.5 84.7 84.7Dahomey 44.0 44.0 37.4 37.4 84.9 84.9Ethiopia 84.0 84.0 71. 3 71. 3 84.8 84.8Ghana 42.0 42.0 27.9 27.9 66.5 66.5Guinea 70.0 5.2 75.2 51. 2 4.2 55.5 73.2 81. 4 73.8Kenya 18.0 .4 18.4 11. 7 .4 12.1 64.9 92.5 65.5Malagasy Republic 11. 0 11. 0 9.3 9.3 84.6 84.6Mali 30.5 2.0 32.5 27.2 1.6 28.8 89.2 80.9 88.7Mauritania 4.0 49.4 53.4 3.2 42.4 45.6 80.4 85.8 85.4Hauritius 35.0 35.0 29.8 29.8 85.1 85.1Niger 6.0 6.0 5.1 5.1 84.9 84.9Rwanda 22.0 22.0 18.7 18.7 85.0 85.0Senegal 49.0 49.0 41. 7 41. 7 85.1 85.1Sierra Leone 30.0 30.0 25.5 25.5 84.8 84.8Somalia 45.0 128.5 173.5 38.6 112.7 151. 3 85.8 87.7 87 2Sudan 76.0 76.0 64.4 64.4 84.7 84.7Tanzania 57.5 346.0 403.5 43.9 296.2 340.1 76.4 85.6 84.3Togo 45.0 45.0 38.2 38.2 84.9 84.9Tunesia 40.0 40.0 34.0 34.0 85.1 85.1Uganda 15.0 15.0 11. 6 11. 6 77.5 77.5Upper Volta 52.0 52.0 44.2 44.2 85.0 85.0Zaire 100.0 100.0 84.8 84.8 84.8 84.8Zambia 23.8 196.0 219.fl 18.3 165.0 183.2 76.8 84.2 83.4
AFRICA 408 .2 ISo 2 .6 1910.i ~ I280~ 1587.5 75:3 85.2 83.1
Burma 90.3 57.0 147.3 66.3 48.3 114.6 73.4 84.8 77.8Cambodia 70.2 70.2 65.0 65.0 92.5 92.5Indonesia 255.0 255.0 134.3 134.3 52.7 52.7Laos 10.0 LO.O 7.9 7.9 79.1 79.1EAST ASIA 425:5 =sr» 482:5 273.""4 --;ra:J ~ 64."3 84:iJ 66":7
Malta 45.0 45.0 38.3 38.3 85.1 85.1EUROPE --;j5.Q -----;rs:o ~ ~ 85.l 85.1
Chile 65.0 65.0 55.0 55.0 84.7 84.7Guyana 26.0 26.0 22.1 22.1 84.9 84.9Peru 42.0 42.0 35.7 35.7 85.0 85.0LATIN A.'1ERICA--- l3:f:O l3:f:O 112.8 112.8 8"4:-8 84.:8 I
I
Egypt 84.0 28.0 112.0 62.9 23.8 86.7 74.9 85.0 77.4Irac 43.5 43.5 27 .4 27.4 63.0 63.0Syria 16.4 65.0 81. 4 12.4 55.2 67.6 75.9 84.9 83.1Yemen (Aden) 9.6 43.2 52.8 8.2 23.3 31. 4 85.0 53.8 59.5Yemen (Sana) 49.1 22.0 71. 1 l() ..~ 18.7 54.8 73.6 84.9 77 .1NEAR EAS'l' 159:1 2oT:-7 J60-:S- lTI~ 148.3 267.9 7'5-:2 73:"5 ~
Afghanistan 27.5 45.0 72 ..5 21..1 36.7 57.8 76.7 81.6 79.8Nepal 63.7 37.0 100.7 46.5 22.8 69.3 73.0 61.6 68.8Pakistan 100.0 305.0 405.0 88.7 238.4 327.1 88.7 78.2 80.3Sri-:Sanka 56.8 110.8 167.6 51. 2 83.3 134.5 90.1 75.2 80.2SOUTH ASIA 248.0 ~ 745.8 ~ J 81-::3 588----:7' 83. -/ 76-'"6 -78:9'
TOTAL 1240.8 2437.1 3677.9 907.9 2009.1 2917.0 73.2 82.6 79.6
===:=::;;:== ------ =.::::;.;..:;:;::::==
TABLE C
Chinese Aid to Less-Developed Nations
1956-1974, In million u.s. Dollars
- 33 -
1973
Rank Country % of GNP
1 Sweden .82
2 Canada .75
3 France .70
4 Norway .66
5 Belgium .65
6 Denmark .62
7 Netherland .61
8 Australia .56
9 West Germany .46
10 United Kingdom .45
11 USA .34
11 New Zealand .34
13 Japan .33
14 People's Republic .30
15 Austria .17
16 USSR .16
17 Switzerland .14
17 Italy .14
19 Portugal -1. 86
TABLE D
1973 Net Assistance Flows fcom D.A.C. Members as a
Percentage of GNP, with the USSR and China Added.
Source: O.E.C.D., Development Co-operation, 1974 Review,
Paris, 1974, Table VII-l, p.116, and p. 135.
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CHART A
Sample Weighting Functions
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Appendix B
Chinese Aid Commitments and Projects, 1956-1974,
by Recipient
!Jl~o.........
cd.....
;!
.........
U)
Q)
"d
cd...
E-<
"d~
cd .....
<Il
~ ~
u 2~ ~
cd ....
.5 0~ ~
rl N
...._ ~
.....0
U ....
Q) ....,
.~ cdo U
... 0
p.,....1
<Il
Q)
"d
;!
U
.5
rl..... ['-
Uo--0.....
N
36
c
QJ
~
U
:.c:
u
co
co
co
co
o
N
<Il
orco
<lJ
o
o
o
o
CJ
<j<
0.
o...c:
<Il
Q)
-5
til
c
"d 0o ....
~g
00
~ ~
:>--5
cd
"d Q)...._ ...
til 0~ E
:.c:"d
!/l ~
N ro
.....
0"'"0· ...
o E
ON
N .....
co
['-
0--.....
00
.5
'-'
OCCNOrl(Y')
]~O"<:l'-.DOO-.DO
~;:::~-.DO'O'O'oo
~~O'-<L()or--.-<
~nlOOONU;~N
ro (j) 0 L() 0' 00 00 t--b~~
Ou;['--O"<:l'oo
~Ol'""""'iroN('t""'I(V")
~OUiCOr-t"--...o
,<c, ~
(JJ
~
o....
+-'
nl.....
;::l
0'00000'
NNOa--
"<:I' 0'
Ln r- r-i b.O
-.D-.Dr--).<
0'0'0'>
.-< ......-<~...._
-.::
E--t
37
.....u~
~ ro.... ..r::
(JJ
s::
.B
o
o
o
Ul
~
t--
o
'" (JJ~'D
'-' 0o
(JJ till
§'D
"''00..r::o <l)o [fJ
'" g.. ..r::
N
00s
u:....
[fJ
~o
u
.c
u
'"<l)
(JJ
0-
::lo til
;.. -
ooC
,-.-.:2
III 08 ..,.,
E .s
).< '"ON
'-'
'-<
~ 0
til
o,
;::l
o
).<a
III
til
<l)
c....
..s::
u
ro
<Xi 00
o OCJ ""
Cl u; r--
o 0' <Xi
,-;
Cl <Xi r--
Cl '<t' r--
u; 00 r--
.8
CJ
,-;
<Xi ,-;
trl ...0
I I
,-; 0'
C1l ,-;
.... I I
ro,-;,-;o
M N
M M bJ)
...0 r- :"i
I 0' :>
O'.-<..:t:
-......-..._.
E-t
I
.-<
38
til
d)
'U
s::
'0..
til
CJ
o
ro 0....ro 0
~'<t'
-..... s::.._.0
U 'MC1l .....~ roo U
)...0
0......:1
til
s::o.._.
<2!
til.. ~
»<; U
.::::;l
.-< b
N'<j<
NN
E~
li"l U
r-- ro
0.,
...0 ro
U
N
....
U....
J......
til....
'U
s::
o.-.s::
;l
~
s::....
a;
:>....
)...
s::
C1l C1l
en C1l
'U i3.........
l-< ro
Ct:lr.n
o
o.....
....s::rop.:
u.....
b
U
C1l.-.
<l),
o
l-<
'U
>-::r:
li"l -s:
...0 ...0
0' c
.-<
)... )...
~ ,~
..,:.., .£. .
(fj
;:l
o
(l)
s::
~
Q)
U
(f).....
~
00
39
<IJ
.§~
Ul....
..c~
~
'"
Ul
'"0
~
<IJ
0
..c
.r<
Ul
~ ....
~ :D
::l ::l.... P.~
U)
V
l-<
V
<IJ
'"0 :::
til
1-<
Ul
E-<
~
o
'"0
v.....,
~ 0
til
l-<
.... ~
c,
'" ::: 0.... 0 Z~ ~
"',!.:! <IJ
~ ~
~ 0
+-'
0
~ Z
....0~ .
::l0
0 N
E
<
M~~~<:t'
.!'l ~ -o -o -o -o -o
..... olo--O"'O'O"'O"-
~;2,
III~
o........
ctl
.-<~
.........U)
Q)
'0
ctl~
E-<
'0~
ctl
";;j
'g
ctl .... .... .... 2.S ';t:l ~ ~ ~
""' tlIJ tlIJ bn
'0
Q)....
III.....
III
III
ol
III
_:g ....
oj ~o ~
.-< Q)
olU Q)
..... III
~ Q).c ~
~;E
E-<U
-- ~....0u .....
Q) .....,....-, roo u
H 0
p.,...:i
40
....
ctl
:>
~~
tlIJ~~
H
ol
Q)
~
0..
.... rd8 p::;
0..8
H Q)
.,-1 .,...-4
~U)
N
....-.....~
.D
Q)
H
Q)
~
.c
u......c
~
'+-<o
N
III
eo~.....
'0-.....~
.D
lC"l
,....
-o
o,....
I
N
N
I
-o
H
Q)
:>
o
u
o....
".....
III~
o....
III
~'O
.B C
o rd
o eo (1)
''0
M
•• III
..0 ~~
0'0
H 0
0...D
E
H rd
;>-<U
co~.....
III
III
Q)
U
o
H
p.,
co........
u
Q)
III
>-
H
.B
rdo
.D
S
rd
Q)
.c....
"0
(1)
'1J.s:
o
H
0..
'1J
'(;j
<ll
III
Q)
~......c
U
I
t
...
III
ro
0.....
o
eo
....
o
C
III
co
«I.....
'd
.8a
«I
U
<Il
:.8...
0..
o..c
Ul
I~~o
~
Ul
<lJ.;::
o...
ro~o
.0
ro
.-<
N,.....,
o,.....,
S
<II..c
U
OIl
t::o
0..
Eo
:::.::::
........
41
.0
<lJ
t:I..
N....
.0
<lJ
t:I..
r--....
n!.....
"0
.8a
n!
U
..c:U ell
n! (l)
(l) ·M~m:SS Uo ~0 ......
l-<
ell
l-< So 0~ 0
j l-<
U (l;
(l) U
0.. C
ell <J.)
o Mo (l)
0"2
M 8
co
.S U1
~ (l)
ro U
(l) .~
U1~ o5 X
.M 0
U1 .D
___c
~ 0
U ·M
(l) ~.~ ro
o U
l-< 0
p..~
42
o
-.0
0'
M
U
(l)
C
o
N
c.. 0
'-'ao
NOO
(J''-'
, U1
({J C~ 0
(l) ~
'0-.0
C '"....r-o,
({j
0..
(l)
U)
N
N
43 -
~
0
1.0
0
I.<"l
~
(!)a- S~
<1l
U
U)
f-i
Z~
~
f-i......
~
~
0o
~......<
o......
~
0z
0
o~
U)
-ez......:r:o
(!)
S.r<
+'
({J
.r<.c
+'
+'ro
'"0
({J
(!)
~ .c
0
({J
..... .....
+'
....
ro .D.... ~~ p.
.....
+'
(!)
U) ~(!)
<I) ~
'"0
ro ({J~ +'
f-i
u
(!)
'"0 '0'
I=! !-<
ro I=!
p.
.... ~ 0ro..... 0 z;
u I=!
~~ (!)
.: +' +'..... 0 0
~ I=! Z
+'
.: 0~ .
o rl
se-
<!!
~e-
O'
rl
Q)
+'ro
~
rl
"*'
44
+'o
eo
UJ
+'
U
Q)
.0'
M
0.
o
Z
Q)....
o
Z
45
Q)
E........
<n....
u
Q)
"0
S-
o
Z
Q)....o
Z
Ul~o...........
cd
"3
46
Q)
.§.....
Ul.....
-:5
Ul.....o
Q)
.0'
~c,
o
Z
Q).....o
Z
,-..
til
1;;--o
'U
I
<lJ
1-<
til
~
s
;:l.....
1-<
Bro
1-<o
S
-.D
.-<
+"o~
47
<lJ
S.........
(II
~
o
o......
o.....
U"l
N
So
.b
1-<
<lJ
~o
o,
~o.....
til
til·s
til~ro
l:J
'U
<lJ
til
ro
(])
1-<
u~.....
.....
ro
til
1-<ro
(])
>-
N
CD
.S
>-ro.....
til
Ul
(])......-
1-<
(])
'U
1-<o
'U
§
'U.....
ro
CJ
Ul
(])
c.......co
N
c-
-.D
0'......
I
co
o
""
>-
l:J......
;:l
o
c,
§
~o
u
Ul...........
;:l
.b
o
.-<·0
Ul
(])
~.....
(])
CD
11)
:>
Ul
11)
U
;:l
'U
o
1-<
0..
o
c-
O'
.-<
o
U"l
o
co
....
o....
Ul
~ 11)o s:
'p I
ro ..c........s:: ;:l
ru 0p:; Ul
S~
Ul
11)...........
til.........ro
U"J
(j)
>-
'U
'U(]) s::
:> ro
ro S
(j) (j):s 'U
B _Ul
o
~ CD..... s::E 0.....0
u ......
~ .c:
Ul Ul
ro 0
::r; S
U"l0'
-.D-.D
0'0'- ......I 0
-.DU"l
N ......
o 0
..... U"l......
o
c-
O'......
o
""N
o
c-
o
e--
O'......
....
(j)
Ul
Ul
...... ;:l
.::! 0
.0. ::
Ul ,..,
o 0~ ~
00
48
<11
.@...
<11....
o
Z
co '<t'
If) r--
00 r--
00 r--
M -.0
N 00
M
(])
::::o
u:
:.2....
~
o
u:~o....
co
co
CO
-.0 '<t'
Ln -.0
I I
co .-i
(])rlN
.... I I
"'.-iN
Cl.-irl
t-- M eo
-.0 r-- M
0' 0' :>
.-i.-i-O::--';:!
E--t
49
(])....
o
Z
-,
50
Ul.....
U
<V.0'
'"'0..
o
Z
<V.....o
Z
NU"lCO
·il ~~~~
~::2
....
C
<l.iC E
III
E~ro
o,
III..
Ul~
~O
..-<
o 0C s::
..-i N
'tl
III...........
'tl <lI
III....~ E
!l 0
(fJC
~
III
Iii
E
;:l
v:
51 -
s::
o
• ..<....
U
;:l.......
Ul
C
o
u
"Ul
C
o Ul.... ....
u:
(fJ 0
~ U
M C
o .8
.-; ....
, u
.-; ;:l
b
Ul UlC s::o 0.... u
0 ......g~
..0
..0
0"-
rl
s::o
• ..<....
U
;:l......
Ul
Co
u
,-_
Ul
C
c Ul.... .....
IJJ
(fJ 0
~ U
..-i s::~ .g
, u
r-- ;:l
b
tI) Ul
s:: Co 0
.... u
o
gr;j
....
o
o
N
;>
III
"V
IJJ....
~
c,
~
III
<l!
Ul
<lI .....
.S ~
..c .0'
u ..
, p..
L!)
..0 tI)
~:§
,....,
Ul
""'"..........o
'U
~MO''<t'COtrl
<UCONM
.... Q),..-i M
~ :2.
""U
Q)
~o
Ul
'" Q).... 'U
ro ;:::lQ ......
u
"".;J .S
u
·8 ""
.L:: 2
u ..:
Q) Q)
E-<U
......_ J::
....0u .,-0
Q) .....~ ro
o u
""0o..~
""Q)
~
U
eo~....
Ul
Ul
Q)
Uo
""0..
Q) >.
~ ""ro~
U ~
o 0
o U
..0a ~ro Q)
CQ .:
52
0) 0
-c r--
a' 0'
rl ......
I I
r-r--
......
I I
r-l trl
rl
N
W
I
o
""'U ;:!>.0
.L:: a
ro
Ul :2.
U
Q)
J::
J::
o
U
..
Ul....
ro
Q)
Ul
o
o
o
N
Ul
'"Q)>o
u
Q)
u
ro
"""'";:::l
Ul
....~
Q)
s
0..o.....
Q)
:>
Q)
Q
'U
~ Ul'" ~~ .s
~ bO
'" Q)
.,-0 """'N~ ......
bO~
~ • .-<
co
-.D
0'
I
o......
I
-.D
-Q)
Q).....
UJ
:::::
'"a
UJ
ill
UJ
ill
~......c
u
co
...D
o-
.-t
I
N
N
I
N
<:t< r-
...D ...D
a- a-
.-t.-t
I INCO
N
I I
r-.-t
o
.-t
.-t
.-t
53
(f)
~
s::o.....--.....a
s::.....
'-'
54
Q)
.§...
(/)...u
Q)
"0
~
o
Z
Q).._.
o
Z
.~
III
\0 (!)
It") J::
0' 0..... "0
J::
U)
.....
E-t
Z
tx1:,s
E-t.....:,s
:,s
0u
Cl.....
..:x:
u......:,s
0
Z
0
U
tx1
~
..:x:z.....::r::u
0 co a- tr'I -.D r-
0 i<!:jj cd .-< q< -.D -.D
-.I;J M
cd '"'"
q< tr'I tr'I -.D -.D -.D
0:: ..c.
.... r:: q< q< eo tr'I q< r-r:: cd M M tr'I l!""l
cd (!)
l!""l N
I-< :::E M
q< q< l£l II) II)
0 cr- .-< r- -.D N r--
r:: u; N q< q< q< .-<.....
"<" N M
M q< ~ q<
..c.
r- ~ .-< N o- M
i<! ~ r-- r- M o- N
(!) $
::l
.-< M o- -.D
';;l
..c. .....
> r:: eo o- r- eo
..-< M
cd M II) M r- M.... (!) -e-
r:: :::E
.-< N eo M
cd
..-<
I-< 0 M q< M M M
0 r:: M ~ 0 N -.D -.D..... ..-< N -.D 0
:::E .....
....
r:: u; u; 0 0 0 0
::l
C'.
0 ..... M 00 0 tr'I
~
..... ..... MII) II) II)..... N
eo OO......-lUlt.t"l tr'I
tlD
u; U;-.D...o-.D -.D H
I I I I I
I :>
r- eo ..... U; ..... 0 ~
(!) ..... .....NM M --.... I I I I I I .....
cd qo OO .....M Cl'
....
Cl .......... E-t
..... N M qotr'l-.D
'*
...,
r::
(!)
~
cd
P.
(!)
H
III
I-<>-
0.....
III
r:: E0..... ::l.... .....
cd I-<.....
::l 0...,
..... cdH.... 0Cf) E
(!)
"0 ~cd
I-<
E-t .....
"0 ..; .... ....
r:: III III III
cd (j) (!) (j) ....
H H H
III..... (j) (j) (1J Q)
cd .... .... .... ;..;..... r:: r:: r:: (j)u ..... ..... ..... ....r:: r::
cd 0\0 0\0 0',0
.....
r:: tr'I tr'I 0..... 0
~ N N N r::
"0
-- (j) r- r- r--....."0 Q) ". ". C'.(!) ..... '-' '-' '-'.... -.D -.0I-< E -.Dcd -.D -.D -.D....0 Cl' 0"- 0"-
Cf)U ..... ..-< .....
55
N
III
a:;
'"0
.S:
P.
Ul
o
co
c:
o
M
'""'III~
<II..........o
"0
.S N
::2'"
\0
U)
a- U..... <II~ ~
U'J ......
E-<
Z III~
::2
s::
0
E-<
• .-<
......
....
::2
<II
:2
"3
0
• .-<
U
....
U'J
Cl
Q)
...... "0
-< <II
U
~
......
E-<
::2 "0
~
s::
<II
0 .....
s::
U
<II i3:
~
• .-< 0
U s::
U'J
s:: ~
<II
-c s::
....
• .-< 0
Z r.r.. s::
E2 +'
U
s::o~
0 N
E '<I'
-<
.....
C'-
1.....
Q)N
+'1
~-o
III
---"0(!)....~ E
.rl 0
U'JU
56
57
M '<t' -e- M ,...,
0 )< 0 -.D <a -.D U"l Q)........ <II t- O' 0' 0' r-- 'U 'U<II ;::: <II C0:: E <IIs:: '<t' -.D -.D U"l U"ls:: <II 0' N U"l 0 'UN N 0<II aJ II'> 0' 0' 0' -.D .o 0I-. :;2! 0o E 'Hco r-- t- t- O' <II ;..
.S .o Q)co co co co U"l ..c'<t' co co co II'> ......,.
0 ......c ;..
C ;:l.....
U"l 0' ,..., «) co .8 0.....
)< nJ 00 N «) U 0aJ nJ ,...; .-i .....
;:l "" M '<t'.cr-. .-< ..0 NfJl nJ 0"- co ..-i «) r-< <II M
J.< :> s:: 'H <A-
nJ <II co N N.-< ..... Q) r-' Q).-< s:: :;2! ..c til0 <II ..... E'U J.< M t- .-1 M M .S ..... !llo ..... !ll.S e- N 0 UU) ..... ..... 0
"'0' u: :> ;..
;:J .c Q) o.::: .....s:: ..... ..c"O
0 nJ or. Q)..... s:: 5 c:;~ ...., til ;....... roE 0'0 "0 >-
<II Cl,B :s c.S ..... <li<II ;:l"O'-' ~ e s:: ro ~
'<t' - on nJ 0 Q)t- <II ..... -50' U nJ OJ 0..... ..... - cos:: ..... .Bs:: OJ 0..c ..... s::U <II Q) 0 "0\0 nJ Q) M ..... co .....II'> >- f-<f-< ;:l fEr ro0' s::,...,
aJ.~
U)
"0f-< aJ -.D ..... .....Z !ll ............ -.D t- t-
~
C "0 aJ 0' 0-' 0'
0 aJ- ..... ..... .-1..... ...
f-< ..... I-. E ;.. I-. ;..~ <II <II 0 ro ro 0..;::: .-1 ... "" ..,.;:l U) u '"" ~ «::;2! .....
0 .....u U)
~ aJ"0.... <II«: I-.
u f-<.... "0:s s::0 ro .....
C CZ !ll.-< aJ ~ ~0 .~ M 0 0u U aJ C CJ:il .....s:: .S v ~<IIU) s:: ..... '0«: ..... o~ 0.... s:: tllJ s:: s::Z on.... ... s:::r: s:: 0 Cl .-1 M '<t' .....
U ;:l co !ll0 II'> M til
E ......
,...,
aJ !ll
U ;:l«: 0 0M aJ
'<t' '<t' .-1
r-< on 0.. s::
-.D -.D r- r- ;.. ::: c ~I I 0' 0' :> .S 0..-< ..-< u 00 0 «: aJ ..... ..n aJaJ ..-< r-< I-. ;.. :::. "0 ro E u.... I I U<II II'> II'> ro ... ;.. 0 ro .~~ ~ «:f-< 0.....:1 ~ ~
,..., N M '<t'
"*' "*' ...... N
........
Ul
(!)
'U
<11
!-<
E-<
'U~
<11
.....N
t:JJ
.;;
0.
0.c....
....
.-.;;
..c a
0....>::
UJ
<11-..0
M
E t:JJ ~o <l! 0.
UCCC:C:
58
<11..c~ ....o S
·rl ro0Z
::l
M I....
UJ >-
§.-.;;
UUl
N
59
ai....o:z;
s::NO-.o"<!'-.oOO
'".... aJ§~
1-<
C s::
~
00
s::o.........
'"'3
.........
(/'J
aJ
-c
cd
1-<
f-i
I I
,-I'"
,-I
60
.__ s::
..... 0
U .....
CJ ...,
.~ ojo u
M 0
p......:l
00
aJ
o.s::
00....o
Ul
1-<.....
cd
0..
o
o
o
'"M
-<;
Ul
aJ
'"d......s::
o
o
o
o
N
I
M
°r-
0'
,-I
I......
N
I
0'
Ul
0..
<lJ
aJ
<lJ
Ul
Q)
s::
E
u
o
M
"'"o
!Il
0..
(l)
(l)....,
Ul....
oj
(l)
Ul
o
o
'"
N
....
Ul
M.....
4-!
s::
......0
o
000
Ul
0..0..
;:l ;:lo 0
M MC CD
o
<c
M
E
co
o
N
Eo
J::
co
,-.,
'U
Cl)
::l
J::.........
J::o
U
'-/
.....
~
...._ J::
....0u .....
Cl) .....
.,..., C1Io U~ 0
p.,,..:l
CCJ
-.D-.D
-.DO'
0'.-<
..... 1.....
.DN
Q) 1
~'"
..........
N.....
61
o
e-
O'.....
1
.-<
N
1
0'
J:: :>
C1I 0
....,Z
.....o
tl(J
C..... ,-.,C _ .
..... Uo .....
•,..., III
'1:)""""
<r;
.....
......., C1I..c:
C1I..c:g
00
o"' .....
III V
~ .~
ill :>
:> ~o vU III
@
U III
Co.....
J::o.....
";;j.....
III
o
o
o
M
ill
U
;:l
'1:)
o~
0.
/""'. 'H
III 0
ill~'"
U III
C1I C
o
00 .....
00
O'CIl
:;:J
C1I r--..c:o
M
o
OM
'<:l"' .......,
.....
r--
0'.....
1
00.....
1
,....;
......o
III.....~
ill
P..
X
<lJ
N ~ lC'I t-
...0 ...0 -.D -.D
0' 0' 0' 0'
r"'""'4,.........(rlr-l
III
;:l
2c
ro.....
QJ
u
III....:;;
62
Q)
.§.....
til....
...c.....
'"00~
Rl........o
'0
~N("')t-'<f<'"
~("')O' ...... ;:::~
:2
".0 0
CJ)N
63
'0
<IJ-- .....'0 <IJ
<IJ .--<
..... P-
~ S
<tI 0
ci)u
o
t-
O'......
I
t-
N
I
rl
.--<
N
til
U.....
til
>-..c:
o,
..c:
u
<tI
1).....
o....,
o
t-
O'
.--<
III
<IJ........
~
CJ)
co~
·rl..c:
U
<tI
<IJ
E-<
s::
;::l
o
·rl
00<
p.. -
;::l >-
o rtl
G:9....
<IJ
CJ)
Ul
.--<.--<
<IJ
:3
o
t-
O'......
o
00....0
~.;
<IJ...
<tI
:3
o
Ul
00
~
So
J:!
.......
<IJ
'0
~o
I:!l
<l!
u
C
rtl
.~......
" ...<l! 0
";;j,..c::
3': u~p..Rl
Q) ;:l
<l! 0
ClZ
e--
+'~o
~U"lo .
S ~
~
N
c-
O'......
(/]
+'o
Q)
"0'~
0.
o
Z
Q)....o
Z
64
-oao 00""'" '<1'0 U'"l
:2~~g:g:~~~~
~~
til....
J;!
<IJ
E.......
n;.....
til
J;!.....
o
~....
. £1
<IJ
::l
'U
E
::l.;:::
o.....
ro
).<
o
E
o
J;!
.....
J;!r-NOOOOOr-
::lo
E<
-0 0 rl <o
U'"l -0 -0 -.0, , , ,
r- .......U'"l,-;
N ,-; N, , ,
C""l 0 N
....... .......
.......N on
r- r- ).<
0' 0' :>,-;.-«
.............
~
<IJ.... ,
roO~ .......
65
<, C.....0
U .....
Q) ......~. roo u
).< 0
ll<..:l
.D
::l
u
o
o
o
N
.D
::l
u
o
o
c
Ln
"<l'
N
E
.D
u
o
o
o
til
<IJ
o.c:
til
o
o
o
o
C""l
o
o
o
c..-
o
o
E
u
E
C
N
0'
Ln <o
-.0 0'
0' r-1
....... I
N
..... .-<
U ,OM
--'
nl
0.
Q.l
Z
o
N
X
E
<, ~
+' 0
U ......
<l) +'.'-' roo u
'"'00..0-1
o
o
o
o.....
00
~o
66 -
:1
II
IIII'
:1
:1
'I
I"- 0""- eo
0 ~ u; u; u;:;:: ro 0""- 0""- 0""-
~~
.... s:: 0' 0""- 0""-s:: ro ~ ~ ~ro ill co 00 00
I-< ~G
0 0' 0
s:: ~ M ~..... l"- I"- I"-~
0 00 00
~ .-< ~ en
ill ro
::l ~,-., .-<
<Il ro 00 N .-<
I-< ~ cro ro ~ en..... .... ill..... s:: ~0
"0 roI-< l"- I"- ~
G s::til M ~.....
::J ~
s::
0;.:::
:;:
8
s::.....
'-'
~
I"-
0""- ill...... S.........
~ (I)
U"1 I-< .....
0""- ill .c..... bO ..........-z ....
til
ro
E-< "0
Z (I) ill
til s:: .c
~ 0 (I)..... .....
E-< ..... ......... ro .0
~ ..... ::l
~
::l P......
0 .... ill
U til I-<ill
Ci ill S"0:;: ro <IlI-< ....
U E-<
u
ill.... "0 '0'~
0 s:: I-<
Z
ro s:: s:: P..
0 ..... ~ ~ 0ro
U .... 0 0 Z
til u s:: s::s:: ....,; ~
til ro ills:: ..... ..... ....
< ..... 0 0 0z ~ s:: s:: Z.... ....::r: s:: 0 0 0
U ::l
0 .-< '-" -.D
S
<
M ~ en
r-- I"- I-<
0""- 0""- >..... ..... <ill.... ......_.....ro ....
Ci E-<
.....N
'*"
61
CIl
~
~o......-..-.....
E
Coo.....00
:2
L!)..0
1
L!)
Q).-i
+'18..0
l1iM,....-10NOO
M('(')....oNNOoooor-oooooo
NOL()......-fOO~
r-r-COO'O'<'"l
r-r--.Q..o-.Dr-
0'r-0'00<'"l0
UlC"-Ll""'INr-l'-
MMt- ~Ul
.-i <'"l
"d"OO'Lnr-"'1r-1
("'Iil..C'lO"'Nr-If'--
("f"')Mtr'l "d"N
,...; <'"l
O'-MO'r-IO'-N
ON <'"IN,,,,r-
("I")("I")~ MO"-
M N
2 E E
.~ ;::l ;::l~ -;:: .~
000
~ ~ ~
).. ).. )..
000E E E
+'o 0 0 0 0
C .: .: ~ ~
000000
ONOMOL!/
~~,........ trIO
N ~
68
N
E
;:l
o
cr:
)..
Q)
'"0
'"'o.0
Q)
III
Q)
C
:2
SU
o
C
c-.D
C .. >.
o t'J
.: co N
.~
~ (..;
U1 c.;ro ~
u Ul
ro Ul
C~ .s
'"00
;:l c
u C
..5<'"l
..._c
..0
U 'rl
«) ......... roo U
I-< 0
P-...:l
- 69
«)
!IlI-< 'D.D
'rl I-<~ ro
!Il >-
C 0
0 0.. ......
0
!Il0
0
·rl
- ,..
If) «)
'<i' P..
.. roP..
'D ~
0 0,..
P.. C
0
I-< 'Iii
>< Il)E
'rl
0 'D
0
.D ro
E Ero ·rl
..D >:ro
!Il ::;::
'rl
......
III I-<
'rl Il)
I-< P..Il)
III .. III.. ro P..ro
0 E !IlI C...... ~ro 0
U ee .... ....I-< .....] 0Co 0
;:10 M
U P.. -Il) C If) e-,
E-< ...... ..-<..D
'D
Il)..._ ..
'D Il)
Il)....
...0 0"-~ E ...0 ...0.... 0 0"- C'
(/) U ...... .....
s::
.8::::....
E
s::....
'-'
\J:)
U"I
0"- ~
...-< '"'QJvlo..
E-<
Z
~
Ul
s::
0
E-<
....
~
....
~
ro
~
';
0
....
o
....
U)
C1 QJ:;;: '"0ro
U '"'~ E-<
~ '"0
0 s::
Z
ro
0
s::
U
~ ~
~
.... 0
u s::
U)
s:: ,.>::
ro
< .S
....
0
Z ~ s::
5=J
....
o s:: 0~
0 NE~
<
70
QJ
.§....
III....
U
QJ
"0
'"'o,
o
Z
QJ....o
Z
+'s::o
;:lON
S N
<
71 -
Q)
S:c
III...
tJ
Q)
.0',..
o,
o
z;
72
til....
uv
"0,._,
c,
o
Z
v...
o
Z
"....,
III
M
ell..............o
'"0
t-:0 ~li"1.....
ell 0'+'
ell ;S~ ~o:+'~ eIl'<t'
ell ill 00
M ;S
0 c::
~'<t'..... e-;S
III~o..........
ctI::;
.....
~O;; .
00S ,...,
<
ill
S.........
III....
.£J
III.....
U
<Il
"0
H
0..
o
Z
ai.....o
Z
73
Ui("t"'lJ-4O",....-4~~
.S ><00 O--.D1.f")--.D--.D1.f")...."ro OO"O'O'O'cr-
~;::?OO ......
o.....o..-j"ll""""'l -...0...0 I"""""i
N 0' r- r- r- f'- t-
OO 0' 00 00 00 00 00
t-ONNOOOOO
<l)~t-r<">"""0'lf").-<t-
::l;::?'-< N .....;:::: ~
......
C<l
~ s::oQ<ONl.f")oQ<O'r<">
«l--.DMO'I.f")--.D
..... Q) r-I r-I I""""'i 0"
~;::?
~
CJ
Ul S§ ;:I
....... ,-t... ~
nl 0..........
;:I ('j~
.... 0
iiJ s
....
S::OOOOOOO
;:l
o
S-c
MM'<1'O .....oQ<
--.D --.D --.D t- t- t-
110'10'0'
CO 00 r-I t- r-I I""""'i
74
~
U....
s::..c:
u<l)
E-<
N
? ?o 0ZZ
E
..0
u
o
o
o
-o-
r<"> <h
M s::
.s
;..
'U ('j
o u
;..,c
0..0
o
;..,N
:>-< .....
o
o
o
N
o
..-<
1f).;t<<:t'(V'l0<:t'1f)
.~ ~ -.0 -.0 l{) -.D 0' If) N
..... roo,o,ooO'l{)oo-.o
~;:?;
.... ~-.o-..o--olf)l{)t-O
~roNN(V'lNO(V'l<:t'
ro <ll 0' 0' r- 0' If) r- If)
G;:?;
--0 r-O'r-..-< 0-..0
~OOOO..-<ooNNl{)
Sioo 00-..000 '<I'-.D""
('t')MOMlf)Q'-f'-
~U"lU"lO'ONr-O'
(1) ro r-t,.......j r-1 r-1
,B;:?;
ro
:>
o....
Ul
'-"
~....
r-.
.;t<
-..0
0'
..-<
I
If)
..-<
I
-.0
co~.........
l-<
ro.....
Ul
r-NooN'<I'O"-<
U"l-..ol{)-.D-.Dr-r-
I 0' I I I I I
O'..-<r-('I")..-<Nr-
Q)"-< ...... N..-<N
~J- J-66&.J..o ........-<
00'<1'0'
('1")('1")-.0
l{)"-<'<I'
..-<
U""\O'''-<
r-.-<N
'<1'''-<('1")
.-<
('1")""0'
..-<Or-
'<1'''-<''-<
.-<
N
.-<
s
;:l....
l-<
.B
'"l-<o
S
Ul....~Q)
S
Ul
8
o
..0
Ul....
'1::J
N (V'l tlIl
r- r- l-<
0' 0' :>
..-<"-<<C --':;:l
E-<
00 0'
75
co
C...............o
cd
N
..-<
....
'"'1::J
<ll....
'".S....
UlQ)Ull-<
'"u
~o
o....
tr:
'1::J
'"o~.....
ro
cd
-c, ~....0
U ..-<
<ll ....
.~ '"o U
l-< 0
p..,...:l
..............
a
.....
'"'1::J
<ll....
ro
.§....
Ul
<ll
_Ul Ul
00
-.D -..0
0' 0'
.-< ..-<
<ll.............~
<ll
E-<
..........
rd
S
Ul
N
Ul eo~
;0.........
;:l
P-1
<ll
U
~ 0
<ll,.o
~ S.....0~ .....o 0uu
UlOEO
P..
eo
!:l.........
u
<J)
0..u:
o
'"'0..
<J)
Eo
Ul
'0.....
'tl
Ul.....
H
<J)
~
<J)
00
!:l..........
U
<J)
0..
Ul
o
Ho,
<J)
().....
'"'
o
o
o
o
.-;
76
0' r- eo
0 :>< U""\ U""\ U""\..... ro+> 0' 0' D'ro ~~
s:: 0' N U""\+>s:: ro "Ot' "<i' "<i'ro <V eo CO COI-< '"""o ~
0' r- M
s:: M N M..... I'- e- I'-:;:;:
-0 N eo
:>< M 0 M<V ro M '<j"" I'-'""";:! ""r-.. ';;fJl I'- -0 0I-< >- s::~ ro 0' '<j"" '<j""+> <V N M -0,.....; s:: ..,.0
nl ""'"d I-< 0' ,.....; 0o .S 0' l1")U""\U) ..,,_ N N U""\
:::> ""
s::
§
S
s::.....
'-'
"1'
I'-
0'
,.....;
\0 s::U""\ ro0'
rl '"d
;:!
-U)
U)
f-i
Z fJl~ ~::s 0.....
f-i +'nl.... ,.....;~ ;:!
~ .....0 +>
U U)
<VCl '"d.... ro< I-<
U r<....
'"d::s s::0 nl s:: s::Z
,.....; ~ ~0 nl 0 0U .....u s:: s::w s:: ..!<: ..!<:
~ nls:: +> .......... 0 0< ~ s:: s::Z .....S s:: c: 0 0U ;:!
U""\ 0 .,..;0
S M "<i' r-<
Q Fi tl1J
t'- t'- ~I et-
00 .... <<V ..._..... I ,.....;
nl N ~Cl rl
,.....; N
*
77 -
'j
Ii
I'.1
0
I'-
0'........,
0
u:
ro
fJl
<V
0(
'"...til
OJ)
nl s::......... s::'" s::Cl '".....';; 0..
u
.S.....c..c: .....u -.....Q) ....r< (J)
'"d
<V ........_ ....
I'-'"d <V 0-<V- ,.....;...
II-< Enl N.... 0 I
U) U "Ot'
'!
II
II
'I
!
I
,j
I ,
1 'I
I·::.,
I
I J
I
J 1
I
("I
j
~
~,
i!
I,
~
ro
E
I-<
;:!
'"d
E
0
.S
Ctt(t1
;:! ........
0 0..~ tilt:J 0...., ~ Fi :r:... Q til U'Ju ~ () .!<: ;..<V ro ..... ;:! Q)"0 u '"d '; ..c:~ 0 Q) +>p.. ..:I ::::;; i!l 0
* rl N
:1
o ......- 0 -o
J::OO'<:t'MN
Sl-.or-r-r-
o......
III
+'
III
o
o
J::o
• .-<
+'
U
::l
Jj
III
J::o
U
4-<o
III
§
+'
o
o
o
-o
.__ ~
+' 0
U .....
OJ .....
• ~ (I)o u
~ 0
p.,...l
78
4-<o
~o.....
+'
U
::l
Jj
III~
ou
v..c
+'
N
~
ell.....
~
ell~.....
f.I.,N
§
o
E«
LC"lO
~.....
~~
-.D -.D
I I
.....00
diN
.... I I
ClN-.D
79
M M
NM~~""'<:I'-.DO'Or-
co LfI....olt')....o...or--lt.n...or-l
0'000'000"0"'0'0'0'0'
r- M
r- M
LC"le-
Nr-t.l"\r-O'....oooOOCO("'t""l
-.DMNM~NLC"l~<:I'<:I'
0'r-0'r-000'00000000
..... M
MNr-Or-r-Or--.DO'
~NCONMooOMM-.D
O'-.Doo-.Dr-oooor-r-r-
..........
M M
o..... NO N
N .....
CO <:I' ..... LC"l.....r- .....r-NO'
Nr- .....
LC"l0'
LC"lO
M
o.....
OO..-l-.DOOLC"lOOOO
MCO
N
<:1'<:1'
-.D-.D
I I
-.D-.D.....
I I
OO-.D
-.D-.D-.D-.D
-.D-.D-.D-.D
I I I I
MOOCOr-
I ! I I
N-.D-.Dr-
N
o
r-
I
N.....
I
r-
Ul....
U
(1)
'0'~c,
~
o.........ro
tJJJ.....~
J:1
N
Ul
<ll
).,
E
.~
0-
H
oa
u
000'
-.D-.D
0' 0'..........
I I
or-.....N
I I
o-.D.....
0' 0'
-.D-.D
0'0'..... .....
I I
.--< u;
.....N
I I
c-.D..... '"<ll
).,
;:l
c...c:
)., u
<ll 0U ).,
o ,.0
E"O
rr, Cro
r-
-.D
0'.....
I
-.D
I
o.....
'".....I=:
'"N
I=:
<II
E-o
I.-..-.
'"E
III
III
'"'Q)0..
'"0..
III
~
Q)
c
o
o
o
o
N
Q) •
~ 0..... .Do .....
u.D
'" '">:2.
";;J
o.....
'0
Q)
E
0'0
-.D e-
0' 0'
.-< .-<
I I
N U"I
.-< .-<
I I
r- r-
80
I=:.....
III
~o- .0.._-0· ...o E
C
.-.D"" .<&
00
.~ III
Q)
'" UQ) Q)~ "a.
00
-.D
0'......
o
rl
'"E
o
'V
o
(::I
C....
00
-.D 0
0' r-
.-< 0'
I ......
o
N ....
I U
.-.0
Q)
'"'oE
(]) Q)
III III
(]) Q)
c .S:.c.c:
uu
z;
l-<
C
0-
Q)
'"'
OJ:
.§
Uaco
U
[f)
....,
o
c
o~
U
::l
t
ir:
Co
o
""C
'"
Ilo
[f)
Q) ;>,
.S ~
c ~
;>,
s
C1)
"t:l
'"u<
C1)
.~.-.o
CI..
C1)
..c:....
o....
Ul
aJ.........
Ul
>o
Z
~
.0.....
Ul
~u:
'"OIls::
o
o
co~
81
l1"I r-
-D -D
0' 0'~ ~
I Icor-
N
I I
N N~ ~
s::o.........
'".....u:
o....
'0
'"0:::
o.....
c»
N
~
N
..c
u
'"aJ
N
N
aJ
U.;:::
Ul aJ~ @o u,..
OC ~
'D OJ)
s:: ::sro (JJ
___ "0
(JJ C
(l) ro,..
u 0
nl U
U
1Il nl
00..0N 0......
......
N
o
(JJ
n;
.S
"0
'",..
"0
C
n:I
';;:j
.~ ~
b Q)
~2
CJ ~
00 0
-D c-
0' a-
.-< .-<
I I
-D N
N .-<
I I
M .-<
""N
nI.....
s:::
nI
N
s:::
~
82
r--o s:::
r- '"0' .....
..... 0.., '-"
U"l
NU"l,r-
OO'..........
;E
UJ
o
~
oo
-0
<J)....
1-<
a;
0..;x:
a;
ro
.8.co
00
N
eo~ .
.... M
~r-
<II~
o....
+'
ro.....~
Nr-
0-
.......
83 -
ai.....o
Z
84
QJ
.§....
(I)....
U
QJ
'0',..
0..
o~
Q.i....
o
Z
N 00 ~
0 :.<..... -.D L1") -.D.... ro 0' 0' 0'
~~
.... J:: 000
J:: ro L1") L1") L1")m Q)6~ 00 00 00
oc: 0 00
J:: M "" M..... r- c-- r-~
~ 0' 0
:.< 00 ~ 0
Q) ro
~ "'" "<t' lfl.... '""ro co r- N:;- J::ro N ~ "".... Q)J:: ::E "<t' '<l'm
'"' 0' L() ""C ~ -.D ...-< 00..... M r<"l~
til~
0.........m.....~
.........
U)
Q)
'"d
ro
H
E-<
'"d
J::m J:: J::.-. ~ ~m..... 0 0
U ~ ~
J:: ~ ~m~ .... ......... 0 0~ J:: ~
r<"l "" ber- r- H
0' 0' >~ ~<i!
Q).... --m .-.....
c:l E-<
Q)
.5....
<ti....o
Z
85
+' I=: c- U") U")
I=: '" C'f)'" QJ
N r-
'"' ~
t"- O' t"-
o
0 -.J:) C'f)
I=: N 00 t"-.... -.J:) 00..,.. -.J:)~
<""l 0'- N
X 0
QJ '" N
M
::s ~ ~ ~
~
>- I=: 00 00 -.J:)rcl •
+-' QJOO
N ~
I=: :2. ~ro
'"' '<I' r--O ~I=: e- N 0....
:f
~
CIl
I=:
o........
ro....::s........
CIJ
QJ
'"Cl
'"'"'~
'"Cl
I=:ro ....
CIl.... QJ
'" ;..,....U QJ
I=:
...,
ro .5~ ........ 0 ::::~ ~ tlf-
....~ 0 0 0::s
0 N C'f) U")
E ~ ~
<!!
U")
-.J:)
I~
QJN
.... I8'<1'
U") OIl
-.J:) '"'I :>
~<!!
N..._
I ......
'<I' ....
E-<
QJ
S........
CIl....
..c:....
CIl...,
U
QJ
-0'
H
0..
o
Z
QJ...,
o
Z
86
Ul~
o
.,-<....
ro
~
o
N
• ,-<....
U)
Q)
"d
ro~~
87
4l I
..c::~
.... III~.....
<:>
r-o-....
I
<o
N
I
N
N
....
r-o-....
I
oo-.C!
Nt-
I cr-........
CI.l
::>
!=:o..................
E
J::.....
'-'
M..o'<t'..ororor-
]~U;L{")L{")U1U1L{")ro
~~ooroooooO'O'ro
.... !=:L{")oo..o..oo,r- .....
!=:"'MMMM'<t''<t'r-
~~r-r-r-r-oooor-
t:J ~ .
..oOoo..oO'r-~
J:: ..... N ..........t"'"It"'"IL{")
~....o...o--.o~r-r--.D~.
Ul
J::o.........
'".-.;:l
I:lO .....oo~OO .....
;:l..o ..;00 ...........-<
~..... NN r-
-c
ooO'NL{")L{")..o
I I INM'<t'
(!) ..... NN
.... I I I I
"' .......... .-<..0o .....
88
-<; s::
..... 0
t) .",
<11 .....
'r-> roo t)
H 0
a.....-l
en
"Cl
::;:
oos::.......c:
t)
ro
<11
E-1
--ro 2o .....
..... P.
"Cl en
(!) 0
;2:r!
.....oo..c:o
CI.l
(!)-"Cl
~
~
'iii
u.....
c..c:
o
<11
E-1
....'/ en
): C
o u:::
C1' 0
..0 r-
0' 0'
.-< .....
I I
..... ..0
N N
I Ir- 0'
t) t)
<11 <11
QQ
'"@
CI.l
<11... ~
(!) <11
<1I"Cl
lJ 0
CI.l:r!
"""0
<Ii::s
.S....s::oo
'-"
"0
-.2
"0 <Ii
<Ii"-<....
~ §U)U
-. s::....0
U .r'
<Ii +'...... ro
o u
'"'0p.,...:1
..-<
roo
]
U
<Ii
~
89
a
o
o
o
0..
<Ii
UJ
....
Q) ro
Q) s::
b roUJUJ
U)
:::>
s::o.................'s
90
Ul....
U
Q)
'0'
Mo,
o
Z
r..
til
~--o
'0
a- '<I' r- 0 ...... -.D
0 ~..... l/) l/) ...... -.D -c N..... ro a- 00 a- C1' a- a-ro ~0:::
..... ~ C1' l/) 00 0 r- l/)~ ro '<I' M l/) Ll1 '<I' '<I'ro Q) 00 r- OO 00 00 00
cS
~,.c:.
a- l/) 00 0 M l/)
~ "" ...... a- '<I' "" -.D..... r-- -.D r- r- r- r-~
r- M 00 -.0 0 '<I'
~ -.D '<I' M C1' C1' M
Q) ro
::s :E ...... N '<I' 0- ...... Nro 0-- M 00 l/) N>- ~ 00ro l/) N l/) 00 M l/)..... Q)~ ..,. ...... ...... '<I' 00
ro ,.c:. ...... ......
I-< N M 00 M '<I' ......o ~ l/) 0 r- r- r-- OO
~ ...... 0 M -.D...... ......
til
s::
.8.....
ro-::s
.......... '0
tI) ro
Q)
0
I-<
'0 .-<
ro .....
I-<
ro
f-<
I-<
'0 S~ ro
ro ..... N~ til c s:: s::
.-< ~ Q) ro ~ 9:ro I-< E--<..... 0 <lJ 0 0u s:: .....'H s:: s::
~~ s:: 0 ~~.....
s:: M ..... .......... 0 0 --- 0 0r.x. s:: s:: ...... s:: s::
.....~ 0 00 0 0 0 00::s
0 r- -.0 l/) 0 ...... C1'
S ...... M ...... l/) ......
<C!
...... N
r- r- 0 M '<I' be
-.0 '" r- r- r- I-<I I I 0-- C1' ;.-.D M N ...... ...... <C!
Q) N N ........... I I I ---ro -l/) -.D r- .....~ E--<
..... N M '<I' l/)
'*
'0---~'0 Q)
v-.....2 s.....0
Cf.lU
91
.....
u
o
I-<
<lJ
;.
o
<lJ
be
'0.....
I-<
.0
ro
......
r-
C1'......
I
o
N
Ir-
ro
0~
s::
ro
~
.....
til ro
ro I-< ~
'0 Cl. Q) roro t:! til
0 S .... ::s
I-< ~ E ~-..... tilro l/) s:: E
0::: N ....... I'd 0
--- s::
....... I-< .b..... 0 S ro f-<u ..... ro ..... ~ ..... ~Q) ..... N Q) Q) 0.~ ro ro ....
0 u s:: Q) til Q) '0M l:1I-< 0 ro ..... ::s ro r-
p.. ~ E--< tI) ~ CI) 0::: ......
'* ..... N M '<I'
- 92 -
Appendix C
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